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(54) ORGANIC RECTIFYING ELEMENT 

(57) Abetreot 

rectifying olomont with 



PURPOSE! To provide an > 

excellent ractify\nQ funCOon. 

CONSTITUTION: A sJs» board 1 fe provided with a gold 
electrode 2 Thereon through o sputtering method, etc.. 
and a poty-^merhyttnioph»n« layer ie piled up thereon 
through etectrotytk? oxidation por/monzation. Then it 
\& electrochemical* applied with a dedoping tredmant 
to farm a high molecular conductive layer 3, a 
6-methyM O^neinytoerizylhfl.l O^ihydrophcnowe film 
4 is deposited on tne layer 3 through a vacuum 
deposition method. and further aluminum 18 
vacuum-depoaitBd on the film 4 id form an electrode 5 t 
and thereby an organic rectifying element in reafized 
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2 : »*»» shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 
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[Claim(«)] A , . ^-^a fev enrtvina out the laminating of S-(electron releasing group) pcrmutatiotJ- 

system Ingredient layer. _ ^ lo . m • w hlch Is the lavor which a raacromolecule conductor ingredient layer 

^^=£X£j^^^ . metal s**n. ^ ™ Jt~ 

an alloy oxide 
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DETAILED DESCRIPTION 
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{Detailed Description Of the Invention] , 

{Sp^o^a^.^^^ 

" &(.) » b. Solved by « »««.«.] AW *. iS^X^^^,^^^-^^^ r 

[0004) , , . k . _^ / ,„„ tt was shown clearly thai it has the organic rectification excellent ui tt e 

gleans for Solving the Problem] th» ^^T^^T^ ffiSSSa releasing group) permutation- 10-Oiralkyl or nuclei" 
component which has the component to which the i ammrfingot ^""^V ?Xnaane film for short), a macromolecule conii rtor 
SbsStuUon aralkylVS, the l^£SSS!\ £S £±£57~fc~ mg^dient layer said here fc| layer 

metallic suinde, and an alloy oxide. •- - —n~.n_c.JUin. 




rdTaTk^ino^dicaU They are die acylamlno radical, an alkyl aoyiaminc •raw a P^J^^-^f^ Vbutyk. t 

•^Sfrri l^anUM or nuclear aub^o^^ 

example, p-meihylbenzyl radical -) p-ethyl ^^^S'^^^^So benzyl, p^ano benzyl, p-nhrobcn^l rk M. p- 
(N-permutadon amino) benzy (for example, ^^W^JSKwl, P-iodine tioiyl, m-diallcyl benzyl (for cxlnple, 3. 
fluoro benzyl, p-fluoro methylbenzyl radical, p-chloro benzyl ^^]S^vbenwl -) m-di amino benzyl. m-Jl (N-permutkiion 
?XcSS2eJ£l ndical), ^•■HLKHS r SEft 0^.^itSS& JkriS c-JIKWO benzyl ex* 
amino) benzyl, m-screw (trifluorome MM K2£SSS^ MWlSr e*Lple, 2, 4-dichloro benzyl, 3, 5-dieMoro i 
and 3-dichloro ^-IJ^^l^^i^'^^SxiiST of the alkyl group of die aralkyl radical comfc 
m-dlbromo benzyl, m-dnodo benzyl, ete. to •a™?* • C £^^L« to say thai you may branch also with the straight chaw 
least with 10- of phenazine u M l> , ^"'"™ d »*J r^^lm^^ k inw^ IndoSsdatt or two or more sorts of mixture ids ufficient 
[0007] As long as this phenazine Is the above-mentioned «?npouad, antioxidant Of an amount. UV sit pilizw- 
2 The spaclr powder (plastics^ J*^™"^^ phenazlnes are used as thejf fi. and 

Tpolyvinyl carbazole, the poly dtacetylene. Conductive rubber and .the rem J^™g52*e£wi also be use± 
. poly picoline. etc., and these can use doping either a non-doped object or £°^JS h ^Tare synthetic graphite, a conddc live 
N00$] As an organic pyrolysls system infiredicnt. condue Ive rubber and die resin >^«« J p 3"^ p^olysli polyac 3 ^onitrile; 

• P SXK So be used among macromolecule conductor ingredients. | 
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magnesium, calcium, silicon, titanium, alloys * ^*SSmbSbO. a metallic oxide (for example, an ™j4 

Sum alloy, a Magnesium alloy, a «n alloy, an "^^^Sdiaatton titanium, the tin oxldc.a zinc o*.de, ««I»H"| 

Sc oxide), etc.. and contain thee* can «J» * a macroroo lecule conductor Ingredient layer and ■ ««*H« [~ u,e 

arbitration with die thickness of a VKod to make it the thickness of 200-S000A by the monolayer i 

vstem ingredient layer. However, about the phenazine film, it is gooa « mu history when multistory [ of the phenazine fl X \% 15 
s^CXJSL^ «■ total ^^^S^^rL^DO thickness of each phenazine Aim Xf* 

K^^^ S^SSU thickness should warn to become homogene.ty to the j 

SftSone approach of the degree, is adopted -^K^^ 

O) *• Wro^n (3) of Riming a !^*gk£ SSfH SfflSK— WI-M. flexible bag Technique the £k*r 
and drying - the approach phenax.no film ™ {om planned according to the object, and may cany out etchfog 

uo method, the electrostatic sticking method) may pattern ee m tne^ ioror P"™"« r^aae selectively, t 

The phenazine film 4. i j. : ft desirable in laboratory to make It the transparent elenrode which cb -ered 

[0016] As for the electrode 2 prepared on a ^122Sd?eS bVfoJmed on the substrates 1. such as a glass plate] . 

electrode by approaches, such as a vacuum daposh.on metood, ^^^XtU necessary is just to carry our vacuum dep. smon 
carryoutthclammarinBofmemaciomolecul^ » I 

of the counter electrodes, such as a golden electrode, on irt fonned Vy tf» SUPPATA Ling's method A .. for 
[0018] In using the substrate which, on the other hand, has the ^'P^^^.V^^ , Byer by an electrolytic oxidatl* 
example, a golden elecyode, * 

loca^Tvncuum deposition of the electrodes, such as aluminum, If needed. j 
[£ncL]to.heorg^ 

diarge and both layers by •^ e ^P oton .^- A . flr ^ S^^oimed. a5d^ SpSmeously formed in the interface of ajlant. 
which the barrier of a shot key mold or a hetorojuncdon mold ^KrfceofE Invention, in order to oppose adjlcctr.c 

molecule conductor layer and the phenazine fita anses ta Jft JW*"™* ffo^l expwure. sepiration of a charge arises f an 



iS^taluoh-Bl). extend between the two electtote of™ "W^^STS^ *i ctoS twSennoci 
Spiel About ihe organic rectifying device of this invention, although experimented In a lar e e number, the example of 
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1 

. , . . ... t , - rf.. manufacture approach and lis engine performance. In addition, this iny j tipn 

reoresentation extracted from die Inside of it explains the manura^re app™«^ a £ deviate from tb e 

natural. . . _ -i M - lrM i C vanor-denositsd by Ac spatter on the glaas substrata, and Polly 3- . I 

[0022] an example I - &«, the BO ^a "^^^J^™ JS5*d 6? «»« electrolytic oxidation polymerisation on «t. Subseque »Uy. 
methylthiophenc (it b ^J^^g, ESS machinery chemistry target, the laminating of 5-m.thyl . ju-<p- 
after carrying out ^^"8^^*^/^ ("oXfor short Following MMDP) was carried out with the vacuum depos t an 
^^^^^^^^^^ 0Ut - Au/PMeT/MMDP/aluminum - the arches oil fcf 

structure was manufactured. ^ . . Hfn , ^ tkU .andwiches eel continuoutry under dark, and the current-volt k k 

[0023] It impressed °^*. di ^^ time of changing director? 

curve was investigated ^y^J^eSWo^fflfi &?5* i*erita*D frSn which the time of impressmg a for v kd 

bteag^n^.*^ 

photocujnncnt value ^J^T^^^^^Sl ofTpMa? Vayer. Moreover, since a photocurrent value serves^ the 
le interface of a golden electrode and a FMa^ 1 " Vj. * ure „ carried out from an aluminum electrode ait b, the 
^maximum (O) and near £ S3 rJK^TOC* of a MMDP layer, Ul. the Interface of PM T 

ar^MDPI^ 

carries out rectification and a photo-electric-translation operation in a bilayer mold component and this direction, me interlace 01 

[0025]In example 2 example 1 »«°»° iwwvdrophenazmeThe same sandwiches eel was manufactured using (it being he « Ufa 
MM ?^ f np 8 ^l^ lO-dihydrophenazine (it is hereafter called MDNDP for sho.} When 

called MCDP for short) or 5-mctnyl 1 0-(m omrro ™£*'f~'. ih ' continuously under dark, a current change similar to- 
impressed changing direct-current spphedvohage ^^^f^c^cou™^ component which used] 

ir^^ of the PMeT liyer. The name and rectification ratio (**2V) of the layer ingredient were as follows. That is, the r are 

f^k ^dSon^o 16000), Polly 3, 4-dhnethyl pyrrole (rectification ratio 18000). Port p-pherrylene (rectJflcahon n t^> 
R&St* ^^hTn^^Son^atio ,1200) polyacethylene (rectification ratio 1000). polish anoa cctylene (rectificatic 1 ratio 

fScXn ratio 50WOand graphite (rectification ratio 6000). Moreover when a metaJ syoem ingredient 
^T^T^ ^ZiSZtio 12000). aluminum magnesium ^^^ lo ^^ Q ^^^^^^^ 
-wide (rectification ratio aoOO), antimony-pentachloridc doping tin oxide (rectification ratio 14000), and conductive copper eui 
v rectification ratio 10000) was obtained. 
SS of the Inveniionl Since the organic rectifying device of this invention rectified efficiently using both mterface barrien A 

optoeleotric transducer. Furthermore, while the charge poured in by electncd-ix^tial^ffewnce im^ion J" 
wmV SrtecSepotantial gradient of a barrier In the Inside of bulk, ft functions also as electro ummescence devices usmg race 
wUh aWenTdige and emitting light. Therefore, it is sura that the predominance of the application in the industrial world o 
Invention is a greatest object. 1 
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. . r_. dja. a T*ha ScKoidcv barrier mold component which combined p-mold organic semiconductor and the si 

approach^ bytte need tor development of a still more effect,™ organic rectifying device. 
{Translation done.] 
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EFFECT OF THE INVENTION 



tibial 
farther 



Fife* of the invent] Since the organic rectify ^of^ invenjeo ^^f^lS^KS'a 0 ; , 
Lample, the Interfile barrier of a gianl-moiecule conducto ^2E23 ffiSl So rectXon wtio orient conventionally 1 
3 ystcm ingredient layer, it b^e Rouble [ , »*l^cmi» *^; ole wWeh photocharge separation wa , 

*an a well-known organic rectifying d*v,ce ^1; lt function also asai 

performed using this beiri er, consequently w '« "f*^ ^KScSTorentiawKcnce impression moves in aooordaa 

optoelectric Transducer Furthermore, W >"K?°^^^£,£ teSSonS SoTeleetroluminescencc devices using recot » nomg 

SfmvSc^ld^ 
invention is a greatest object 
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1 Tins document has been treated by computer So the translation m ay not reflect the origina. preefcely . 

2 e-e » shows die word which can not be translaied. 
3.1n the drawings, ony words are not translated. 
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rprobicmO to be Soived by the InvenuonJ A^^Q^ 'BSff^Sff^^^ " «H 
they look for the " h '£~£^^ cSe^o TcSSplm composition end He property, an 

SSSSZ^SSS d^o^rd^houTd-^ouSat SL *lso about application. 
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component which has the component to which the ^^S^i^STJm' SSnaztoe film V short), a macromolecule condfi kor 
^LSdoo oralkvl)-5, the 1 0-dlhydropheiiazinc film (« is hereafter wlle^ me pn«n^mc togred ient layer said here is i aycr 

metallic sulfide, and an alloy oxide. -toaema oroup) pennutarion-10-Caraftyl or nuclear substitution «*%1>S «» I »0- 

[OOOS] The electron releastag group ^-(electron releastog 8Wj>Pf™» radical, the amino group, an dtarfamtae i hdical, 

gLSXuyl. p-Hu.ro oeiJiylbMiyl laotart. p-Atoro benzyl, £22£!2mI?K«I-S»»S^ M ■»->■ (N-oenmi 
tetttwUl 10-ofph».™le Ml»aea*»d,.aforth«mjr^ 

L «. T»e spacer powder (plasties (oe*, »^E?fi3S52i whan each pMn^es ar. used » fto 

. 4-dinwM pimfc tb. poly °£p»~;* *»> J^S^V^m^ JSSZSSLZ* ' wl~. ^'?tf-&r*" 1 ~' 

^•e^toM aMIy p^tawj^^^^ (N-oWbyi 

KETCH I EN black, acetylene black, petroleum pitch <*rbide, M ."^P^^™^ u ^' tagredtenTs . I 
object or an obje£ and contain these can also be used among W^^^^KunTand 1 nickel -) Aluminum, an tahlU. 
rooTll m a meteJayctem ingredient - a metal (for example, gold, silver, Pjtfmum, -Icuchwa zirconium 
L^mcTiur^ an al-mum, 

titanium alloy, a MH£>» aUoy, ^^^^^^JSSS^ titanium, me tin oxide^ ^ 

metallic oxide), etc.. and contain these canriso^usrf. maoromolaoule conductor ingredient layer and a ma. 

[0012] The phenazine film said to mis Invenilon is V*?™*^**™ ?n^r^ent layer and metal system ingredient layers or 
factor ufgradient layer or in between a JSSSSSSS?JSS « of one of meJecombinanon IS « 
metal system ingredient layer ^^^^^^^aS^mm^ it the condition of for example, a (dant-r 



>h2 



object, 



layer aad| 



t^vl^^^l^^^y^^' ~* ^^cromolecule conductor Ingredient 
http:/Av*rw4.ipdl.jpo^ 
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system ingredi.nt layer of «** exchange fiuil „ quired after usually being prepared on | [ 

subdrocs (8^P^--^n^ 23^Ji5?3bKL .Therefore, the thickness of to laminated materiel may change : 
on the object^ a ^^^T^L^^^XS**^ * » macromolecule conductor Ingredient Uyer, or the thwkneae of a me M 
arbitration with the thickness of e «• flm. ! t is aood to nuke it the thickness of 200-5000A by tbe monolayer. . • 

^rtem s ^ teM J^S^±^ fiSSSSX S fff when multistory [ of the pbenazinc fit , 1] s 

Therefore, 'Ji SKSsI^S i film may be made thin for the thickness of each phenazme Win jl pin 

sSKnS^^ ! ; 

activity. u-**.j— -skiAmiBdai an approach ofmaklns foe phenazinc film of foia mvenh^ forming. . i I : 
[0014] One ^.^?l**±^J^^ff 0 S^» SemoTorthe^SSSi^ method (2) solution (the cost method being menu * «, 

[0015] A fundamental example ^^^^^"IT^^^^on^^^ 1, *e giant-molecule condufci W 

£y^M 

SofoT^e^rod^ 

tbe whole aurfaco of e subsw*e 1 ™ b ^^^JSKSid, silver, aluminum, an indium. Indium tin oxide (ITO film), ondn.wi 
^iSS^alSli by Capor^itinggo^ = -.nnlnun, or nickel p: 

Ertn^Tf^^^ " ^ d«i«b!c to make the' phenazine film of this invention on an alumtaua > ! 

S^S^L ^^e^uK a v^um deposition method, the applying method, the east mediod, and a spin coat »^ J" JJ? 

ESS ^or^n^moleeula^uctor Uyer on ltn«c And what Is necessary is just to carry out vacuum daemon 

rl^iTT ^^^ch.^ termed by foe SUPFATA Ling's method etc j, for 

Si, 8 £ I^X eSSS o^amKfa, of the^rpmolecule conduct Jay. by ^^^P L fc 

ptSmertodon Tmethod^on a golden electrode and carrying out undoplng proewamg to ^Jk ^Sa^ 5 UJus 

ffionvoiient on it to cany out the laminating of foe phenazme film with vacuum deposition ate. Furthermore, what » necesear t is .jus 
ro cany out vacuum deposition of the electrodes, such as aluminum, if needed. 
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» NOTICES ' 



SSSJ^^f relation. 



, This document ha, been translated by com,»ter.So the translation may not reflect me origmal precisely. 

shows the word which can not be translated. 
3.1n die drawinss. any words arc not translated. 



OPERATION 



puna.™.) «■«•• -«* »^%^^Si^£S3Si2Sffi 5 

wall-known organic rectifying device eeuUteMfc altfaouah transport of the charge which crosses impregnation ilk 

[0020] By electricaUpo^riaWttn^ Wording to the electric potential gh ft 

chorgi and bo* layers M^oTa^SS SSlM IM SSSciXfarmed *«» ° f 8 4ft 

which the barrier of a shot key mold or js - J^g 1 ™"^; owantcSfylng devleeof mis Invention, in order to oppose an e^&6 

ig acquired and It f un ct io ns 
a. i_ rk A cKsmo furthermore ui lured 
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• NOTICES » 

Pafcaat oMioe i« responsible tor any 
eaosod fay the ut* of this translation. 



1 .ThU document has been translated by computer. So the translation may not reflect the original precisely. 

2 •»+* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



ion 



rExemoIel About the organic rectifying device of this invention, although experimented in a ^J^^'^?™™?^ 0 *- LL mxioa 
r^^»^ 

So«-h^w 

structure was manufactured. i.-„j „„i,„o« ,„ rt,™ sandwiches eel continuously under dark, and the currcm-v > tape 

[0023] It Impressed changing dirc^urrem a^ of changing dlrect-CU iff 

curve was mvcatisated. Drawing 2 end drawing ,3 ar« >W™™™ XSnSSS on from which the time of unpreasing a f a (ward 

r "S^dffSce' u^o^nS ^ ^tcsl &c^^ Son oSTrs. The current value «K *? « „ ^nt 
^£0^^ of ,4V to a golden clccnodc ^2V. 

.-d was the rectification ratio 120000 in -0-1 17mlcroA (refer to drains 2 ). Moreover, In the applied voltage Of ^v, 
J w£tiui ^ificaS r^ UCWOta ttie current value of +1 .05mA and -0.038mlcroA. respectively (refer to skiwjng 3 }. J. 
tSS^SJ^SSXS^^S^ at this component, the golden electrode side produced photoelectromouvc force m foe < 
[0024] Next, when i^?T^^ ohSn^at thotime of changing the wavelength of light to irradiate was mea P |red 

D^wU^Ts^e^ offfi aS'pl^minwSi^ of a UgbSSv. lengm^currenTu ^wn FromthUg.ph, 
wnXoVtie^^^ 

f n d MS fo addiSnl since *• moaolay^ mold component which sandwiched only MMDP wteha golden elec^ode and aj tomum 
^e^t rcS^caur^ opTradon inabi.ayer mold component and this direction, the mterfacf pf 

aluminum and MMDP Is also known byf^cti^ing as en fJ^^ o ^ jo^ydrophenaxine S^emyMherea^ V called 

[0023] in example 2 example t instead of MMDP 5-mcthyl-10-<^methoxyben^l>-5, 1 "^^^."ZT^Lj „ n [ n „ rit bsina h teafter 
MMODP rb7short)10KP-cyano benzyl>-3. 10-dihydrophcnazine The same sandwiches eel was manufaotuwd using ^t *^>g £ warrer 
- ca^dMCDPf^sno^^^ and 10-dihydiuphcnazinc k thereafter «D^»™L? JSil 

^nra^ohWine direct-current' applied voltage to these sandwiches eels continuously unto dark, a current change smiil 
dnfwlna2 waTahotn^StwL checked thatfte same rectification occurs. A rectification ratio Is the component which us 
M&oK? and is 1200 («4v)Tth 10000 (~4v) and the component using MDMDP in the component using 12000 <"2v) 

SedinsteaS of the PMeT layer. The name and rectification ™*°(^^ of ^.%];^^^ 
poWpyrrole (rectification ratio ItfOOO), Polly 3. 4-dimethyl pyrrole (rectrficanon ratio 18000), ^.fjr*^""* 
Koo%"me poly tbiophene (rectification ratio 1200). polyacediylene (rectification ratio ^^^f^^^^V 
innm nvi caAaaole (rectification rati© 1000), pyrolysis polylmlde (rectificadon ratio 8000). a pyrolysls polyacryk 

oxide (rectification ratio 4000), amimony-pentachlonde doping ton oxide (rectification ratio 14000), ana conouenva copper * 
(rectiflcation ratio 10000) was obtained. 
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DESCRIPTION OF DRAWINGS 
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{Brief Description of the Drawings] 

[Drawing I] It is the sectional view showing one example of me organic rectifying device of this Invention. 

[nrawinz 2] It is the graph which ahowa the current-voltage characteristic of the organic rectifying device of this invention. 

IDxawjM 3] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 

{Drawing 41 It is the Eranh which shows the absorption spectrum of the photocurrent action spectrum of the organio rectifying! < 

of this invention, PMeT, and MMDP. 

(Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolccule Conductor Layer 

4 Phcnazinc Film 
2 ciecuuuc 
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